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method of cleaning vtafer surfaces, comprising the steps of: 
providing a wafer surfade bearing overlying material thereon; and 
cleaning the wafer surfade by removing aheast a portion of the overlying material from 
the wafer surface by applying anlaqueous sWior/comprising one or more inorganic 
fluorine-comprising compounds and one or We organic acids in a ratio of about 100:1 to about 
55:45 (v/v), the solution having a bH of about 3 to about 9, such that the surface of the wafer is 
rendered substantially hydrophobic. 



2. A method for surface treating wafer surfaces, comprising the steps of: 

providingla wafer surface having a low-k dielectric layer disposed thereon and a 
photoresist layer Averlying the dielectric layer; and 

treating thfc wafer surface to remove at least a portion of the dielectric layer with minimal 
removal of the phdtoresist layer, by applying an aqueous solution of one or more inorganic 
fluorine-comprisint compounds and one or more organic acids, the solution having a pH of 
about 2 to about 6, kuch that the dielectric layer is selectively removed at a rate of greater than 
about 1000 angstrorhs per minute. 


13. The method ojf Claim 12, wherein the aqueous solution comprises at least hydrofluoric 
acid and the one or mWe organic acids in a ratio of about 2:1 (v/v), such that the dielectric layer 
is selectively removedlat a rate of about 2300 to about 2700 angstroms per minute. 


20. A method of cleaning wafer surfaces, the method comprising the steps of: 

providing an aqueous solution corVpnsirlgvat least one inorganic fluorine-comprising 
compound selected from the group tonsistiW of hjrofluoric acid and ammonium fluoride, and 
mixtures thereof; and at least one orianic acrti selected from the group consisting of citric acid, 
acetic acid, ascorbic acid, and mixtures thereof; 

providing a wafer having a lov^k dielectric material disposed on at least a portion of one 
surface; and 
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contacting the surface of the wafer having the low-k dielectric material thereon with the 


effective to remove at least a portion of the low-k dielectric 
ut 1000 aftgstfDnis per minute. 



aqueous solution under conditions 
material at a rate of about 50 to ab 


2 1 . The method of Claim 20, wfterein the aliugefus solution comprises about 30 % to about 
70 % by volume of the fluorine-contorising compound, and about 30 % to about 70 % by volume 
of the organic acid, based on the total volume of the solution. 

26. A mechod of cleaning wafer surfaces, the method comprising the steps of: 

providing an aqueous solution comprising an inorganic fluorine-comprising compound 
selected from tAe group consisting of hydrofluoric acid and ammonium fluoride, and mixtures 
thereof; and an organic acid selected from the group consisting of citric acid, acetic acid, 
ascorbic acid, and mixtures thereof; 

providing ^ wafer having a low-k dielectric material disposed on at least a portion of one 
surface; and 

contacting the surface of the wafer having the low-k dielectric material thereon with the 
aqueous solution unUer conditions effective to remove at least a portion of the low-k dielectric 
material at a rate greater than about 1000 angstroms per minute. 


27. The method of Claim 26, 


and one or more organic acids mara 



he aqueous solution includes at least hydrofluoric acid 
about 2:1 (v/v). 


8. The method of Claim 27, wherein the aqueous solution includes about 63 to about 70 % 
by volume of hydrofluoric acid, and about 30 to about 36 % by volume of the one or more 
organic acids. \ 


3 1 . A method of surface treating w$ 
providing a wafer surface havi) 


photoresist layer overlying the dielictric\ 
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providing an aqueous composition comprising at least one inorganic fluorine-comprising 
compound, and a major amount of one or more organic acids; and 

contacting the surface of the wafer having the low-k dielectric and photoresist layers 
thereon with the composition under conditions effective to selectively remove the photoresist 
layer while leaving the low-flayer substantially intact on the substrate. 

32. The method of Claim 3 L wherein the composition comprises an aqueous solution of at 
least hydrofluoric acid and the one or more organic acids in a ratio of about 1 : 100 to about 45:55 
(v/v), such that the composition removes the photoresist mask substantially completely from the 
surface. 


33. The method of Claim 31, wherein the inorganic fluorine-comprising compound is 
selected from the group consisting of hydrofluoric acid, amhiemtHjj fluoride, and mixtures 
thereof; and the organic acid is selected from the group/insisting of Jritric acid, gallic acid, 
acetic acid, formic acid, propionic acid, n-butyric acid, isobutyric acia, benzoic acid, ascorbic 
acid, gluconic acid, malic acid, malonic acid, oxalic acid, suacinic^id, tartaric acid, and 
mixtures thereof. 


34. The method of Claim 31, wherein the organic acid is selected from the group consisting 
of citric acid, acetic acid, ascorbic acid,|and mixtures thereof 

35. The method of Claim 31, whereiA the step of contacting the surface of the wafer 
comprises immersing the wafer in a bathpf the composition, spraying the surface of the wafer 
with the composition, exposing the waferrto a vapor, or any combination thereof. 


76. The method of Claim l\ wherein thl^norganip fluorine-comprising compound is selected 
from the group consisting of hycffofluoric aci\ ammonium fluoride, and mixtures thereof. 
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77. The method of Claim 1 , Wherein the organic acid is selected from the group consisting of 
citric acid, gallic acid, acetic acid, Vormic acid^ropionic acid, n-butyric acid, isobutyric acid, 
benzoic acid, ascorbic acid, glucomt aci^l, malic ad^, malonic acid, oxalic acid, succinic acid, 
tartaric acid, and mixtures thereof. 




78. The method of Claim 1 , wherein the cfrganic acid is selected from the group consisting of 
citric acid, acetic acid, ascorbic acid, and mixtures thereof. 


9. A method c >f cleaning a surface of a semiconductor substrate, comprising the steps of: 
applying ail aqueous solution to remove organic material and low-k dielectric material 
from the surface oftthe substrate, the aqueous solution effective to selectively remove the 
dielectric layer at a tate greater than about 2000 angstroms per minute; the aqueous solution 
comprising one or rriore organic fluorine-comprising compounds and one or more inorganic 
acids, and having a riH of about 2 to about 6. 


80. 


A method of cleaning a surface of a semiconductor substrate, comprising the steps of: 
applying ah aqueous solution to the surface of the substrate to remove dielectric material 
and organic material and render the surface hydrophobic; the aqueous solution comprising an 
inorganic fluorine Compound an^ffl-rrrgsQic acid in a ratio of about 1 :2 to about 2:1 (v/v), and 
having a pH of aboAt 3 to about 6: 


81. The method of Claim 80, whefein tbfe aqueous solution removes the dielectric material at 
a rate of about 50 to apout 1000 angstnWs per minute. 


82. The method of Claim 80, wherein the aqueous solution removes the dielectric material at 
a rate of about 50 to about 600 angstroms per minute. 
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83. The method of Claim ko, wherein the aqueous solution comprises hydrofluoric acid and 
an organic acid in a ratio of a ?out 1 :2 (v/v), and has a pH of about 3 to about 4; and the aqueous 
solution removes the dielectric material at a rate of about 400 to about 600 angstroms per minute. 


84. The method of Claim] 80 
and an organic acid in a ratio 
aqueous solution removes th 
minute. 


85. The method of Claire 
comprises immersing the wa 
with the composition, exposing 


86 


A method of treating 
applying an aqueous 
and dielectric material to rentier 
inorganic fluorine compound 
having a pH of about 3 to abc 
consisting of hydrofluoric acijd 


wherein the aqueous solution comprises ammonium fluoride 
of about 2: 1 (v/v), and has a pH of about 4 to about 6; and the 
dielectric material at a rate of about 50 to about 150 angstroms per 


80, wherein the step of contacting the surface of the wafer 
er in a bath of the composition, spraying the surface of the wafer 
the wafer to a vapor, or any combination thereof. 


ser 


:tor : 


a surface of a 

solution to th£ surf Ace of the s 


87. The method of Claim 
of citric acid, gallic acid, acet 
benzoic acid, ascorbic acid, g 
tartaric acid, and mixtures thereof. 


substrate, comprising the steps of: 
strate to remove organic material 
the surface hydrophobic, thd aqueous solution comprising an 
and an organic acid in a ratio/of about 1 :2 to about 2:1 (v/v), and 
ut 6; the inorganic fluorine compound selected from the group 
, ammonium lluonftef and mixtures thereof. 


86, wherein the organic acid is selected from the group consisting 
c acid, formic acid, propionic acid, n-butyric acid, isobutyric acid, 
uconic acid, malic acid, malonic acid, oxalic acid, succinic acid, 


88. A method of treating a jsurface of a semiconductor substrate, comprising the steps of: 

applying an aqueous solution to the surface of the substrate to remove organic material 
and dielectric material therefrom and render the surface of the substrate hydrophobic; the 
aqueous solution comprising anlinorganic fluorine compound and an organic acid in a ratio of 
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about 1 :2 to about 2:1 (v/v), and having a pH of about 3 to about 6; the inorganic fluorine 
compound selected from the group consisting of hydrofluoric acid, ammonium fluoride, and 
mixtures thereof; the organic acic selected from the group consisting of citric acid, acetic acid, 
ascorbic acid, and mixtures there )f. 


89. A method of treating a sulrface 
applying an aqueous solution 
and dielectric material therefrom 
the surface hydrophobic; the aqu 
in a ratio of about 1 :2 (v/v), and 


of a semiconductor substrate, comprising the steps of: 
to the surface of the substrate to remove organic material 
at a rate of about 400 to about 600 angstroms/minute to render 
ous solution comprising hydrofluoric acid and an organic acid 
laving a pH of about 3 to about 4. 


90. A method of treating a sifrface 

applying an aqueous soliftion 
and dielectric material therefron 
the surface hydrophobic; the aqueous 
acid in a ratio of about 2: 1 (v/v). 


91 


A method of treating a surface 
applying an aqueous solution 
and dielectric material therefron i 
the surface hydrophobic; the aqueous 
an organic acid in a ratio of aboijit 
to about 6. 


92. The method of Claim 9 1 
a rate of about 50 to about 1000 


93 . The method of Claim 9 1 , 
a rate of about 50 to about 600 


of a semiconductor substrate, comprising the steps of: 
to the surface of the substrate to remove organic material 
at a rate of aboutoO to aboitt 150 angstroms/minute to render 
solutiorr comprising ammonium fluoride and an organic 
and having a pH Af about 4 to jabout 6. 


of a semiconductor substrate, comprising the steps of: 
to the surface ajftne substrate to remove organic material 
at a rate of about 50 to about 150 angstroms/minute to render 
solution comprising an inorganic fluorine compound and 
30:70 to about 70:30 % by volume, and having a pH of about 3 


wherein the aqueous solution removes the dielectric material at 
angstroms per minute. 


wherein the aqueous solution removes the dielectric material at 
angstroms per minute. 
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94. The method of Claim 91 , wherein the aqueous solution comprises hydrofluoric acid and 
an organic acid in a ratio of about|30:70 to about 40:60 % by volume, and has a pH of about 3 to 
about 4 5 and the aqueous solution/removes the dielectric material at a rate of about 400 to about 
600 angstroms per minute. 

95. The method of Claim 91 J wherein the aqueous solution comprises ammonium fluoride 
and an organic acid in a ratio of kbout 60:40 to about 70:30 % by volume, and has a pH of about 
4 to about 6, and the aqueous solution removes the dielectric material at a rate of about 50 to 
about 150 angstroms per minute! 


96. A method of treating a 
applying an aqueous so 
from the surface of the substrate 
aqueous solution comprising 
about 40:60 % by volume, and 


rface of a semft^ductor^Hbstrate, comprising the steps of: 
ution to the^surfice of the substrate to remove dielectric material 
at a rate of about 400 to about JbOO angstroms/minute; the 
hyldrofluoric acid and an organic/acid in a ratio of about 30:70 to 
laving a pH of about 3 to about 4. 


97. 


A method of treating a 
applying an aqueous so 
therefrom at a rate of about 50 
comprising ammonium fluorid^ 
by volume, and having a pH ofl about 


98. A method of treating a 


: urface of a semicopductor substrate, comprising the steps of: 
ution to the surface of the substrate to remove dielectric material 

about 150 angstroms per minute; the aqueous solution 
and an organic acid in a ratio of about 60:40 to about 70:30 % 
4 to about 6. 


surface of a semiconductor substrate, comprising the steps of: 
applying an aqueous solution to the surface of the substrate to remove organic material 
and dielectric material therefrom and render the surface hydrophobic; the aqueous solution 
comprising an organic fluorine! compound and an inorganic acid in a ratio of about 1 :5 (v/v). 
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99. The method of Claim 98, wHerein the organic fluorine-comprising compound is selected 
from the group consisting of hydrogen fluoride pyridinium, tetramethylammonium fluoride, 
triethylamine trihydrofluoride, and/mixtures thereof. 

100. The method of Claim 98, wherein the aqueous solution removes the dielectric material at 
a rate of about 50 to about 1000 angstroms per minute. 


101. A method of treating a surface of a semiconductor substrate, comprising the steps of: 

applying an aqueous solution to the surface of the substrate to remove organic material 
and dielectric material therefrom and render the surface substantially hydrophobic; the aqueous 
solution comprising an organic/fluorine compound and an inorganic acid in a ratio of about 1 :5 
(v/v); the organic fluorine-comprising compound selected from the group consisting of hydrogen 
fluoride pyridinium, tetrametl|ylammonium fluoride, triethylamine trihydrofluoride, and 
mixtures thereof. 


102. The method of Claim 101 5 wherein the aqueous solution removes the dielectric material 
at a rate of about 700 angstroms per minute. 

103. A method of treating a surface of a semi:onduc^r substrate, comprising the steps of: 
applying an aqueous solution to the surfhc^<5t the substrate to remove organic material 

and dielectric material ther&from to render tj^surface substantially hydrophobic; the aqueous 
solution comprising an organic fluorine compound and an inorganic acid in a ratio of about 1 :5 
(v/v); the organic fluorine-comprising compound selected from the group consisting of hydrogen 
fluoride pyridinium, tetramethylammonium fluoride, triethylamine trihydrofluoride, and 
mixtures thereof; and the i lorganic acid selected from the group consisting of sulfuric acid, nitric 
acid, hydrochloric acid, pi osphoric acid, and mixtures thereof. 

104. A method of treating a surface of a semiconductor substrate, comprising the steps of: 
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applying an aqueous solution t© the surface of the substrate to remove organic material 
and dielectric material therefrom to redder the surface substantially hydrophobic; the aqueous 
solution comprising hydrogen fluorid^ pyridinium and an inorganic acid in a ratio of about 1 :5 
(v/v). 

105. A method of treating a surfacp of a semiconductor substrate, comprising the steps of: 

applying an aqueous solution to the surface of the substrate to remove organic material 
and dielectric material therefrom to tender the surface substantially hydrophobic; the aqueous 
solution comprising an organic fluorine compound and an inorganic acid in a ratio of about 
13:86 to about 19:80 % by volume! 


106. The method of Claim 105,/wherein the organic fluorine-comprising compound is selected 
from the group consisting of hydrbgen fluori^rj^n^h^ tetramethylammonium fluoride, 
triethylamine trihydrofluoride, anSd mixtures then :of 


107. The method of Claim 1 05, wherein the aqueous 
at a rate of about 50 to about 1000 angstroms per 


solution removes the dielectric material 
minute. 


108. The method of Claim 105, wherein the aqu^arfs solution removes the dielectric material 
at a rate of about 700 angstroms per minute. 

109. A method of treating a surface of a semiconductor substrate, comprising the step of: 
applying an aqueous solution to the surface of the semiconductor substrate to remove 

organic material and dielectrib material therefrom at a rate of about 50 to about 1000 angstroms 
per minute to render the surfa ce substantially hydrophobic; the aqueous solution comprising 
hydrogen fluoride pyridiniun[ and an inorganic acid in a ratio of about 13:86 to about 19:80 % by 
volume. 
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removes the dielectric material at a 


110. The method of Claim 109, \\dieteinaqlieous solution 

11. A method of treating a surface of a semiconductor substrate, comprising the step of: 

applying an aqueous solution to the surface of the semiconductor substrate to selectively 
remove dielectric material and up to a minimal amount of organic material therefrom; the 
aqueous solution dpmprising an inorganic fluorine compound and an organic acid in a ratio of 
about 2:1 (v/v), anffl having a pH of about 2 to about 6. 


112. The method ©f Claim 111, wherein the aqueous solution removes the dielectric material 
at a rate of greater than about 1000 angstroms per minute. 

113. The method of Claim 111, wherein the aqueous solution removes the dielectric material 
at a rate of greater than about 2000 angstroms per minute. 

1 14. The method of Claim 111, wherein aqueous solution removes the organic material at a 
rate of about 1 angstrom per minute. 

115. The method of Claim 111, wherein the aqueous solution provides an etch selectivity ratio 
for the dielectric material toWganic material of about 50:1 to about 1000:1. 

1 16. The method of Claimll 11, wherein the inorganic fluorine-comprising compound is 
selected from the group consisting of hydrofluoric acid, ammonium fluoride, and mixtures 
thereof. 

1 1 7. The method of Claim 1 lu , wherein the organic acid is selected from the group consisting 
of citric acid, gallic acid, acetic acid, formic acid, propionic acid, n-butyric acid, isobutyric acid, 
benzoic acid, ascorbic acid, gluconic acid, malic acid, malonic acid, oxalic acid, succinic acid, 
tartaric acid, and mixtures thereof. 
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1 18. The method of Claim 111, wherein the organic acid is selected from the group consisting 
of citric acid, acetic acid, ascorbic acid, and mixtures thereof. 

119. A method of treating a sur 'ace of a semiconductor substrate, comprising the step of: 
applying an aqueous solution to the surface of the semiconductor substrate to selectively 

remove dielectric material therefrom at a rate of greater than about 1000 angstroms per minute; 
the aqueous solution comprising anunorganic fluorine compound and an organic acid in a ratio 
of about 2: 1 (v/v), and having a pH if about 2 to about 6; the inorganic fluorine compound 
selected from the group consisting o^hydrofluoric acid, ammonium fluoride, and mixtures 
thereof. 


120. A method of treating a surface ©f a semiconductor substrate, comprising the step of: 

applying an aqueous solution tolthe surface of the semiconductor substrate to selectively 
remove dielectric material therefrom at an etch selectivity ratio for the dielectric material to 
organic material of about 50: 1 to about 1 00: 1 ; the aqueous solution comprising an inorganic 
fluorine compound and an organic acid ii a ratio of about 2:1 (v/v), and having a pH of about 2 
to about 6; the inorganic fluorine compound selected from the group consisting of hydrofluoric 
acid, ammonium fluoride, and mixtures thereof. 


121. The method of Claim 1 20, whereir 
dielectric material at a rate of greater than 


122. The method of Claim 120, whereinl the 
dielectric material at a rate of greater than 


the aqueous solution selectively removes the 
about 1000 angstroms per minute. 


aqueous solution selectively removes the 
lbout 2000 angstroms per minute. 


123. A method of treating a surface of 

applying an aqueous solution to the 
remove low-k dielectric material and up to 
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aqueous solution comprising hydrofluoric acid and an organic acid in a ratio of about 2:1 (v/v), 
and having a pH of about 2 to about 5. 


124. The method of Claim 123, Wherein the aqueous solution selectively removes the low-k 
dielectric material at an etch selectivity ratio for the dielectric material to organic material of 
about 50:1 to about 1000:1. 


125. The method of Claim 123, 
dielectric material at a rate of greatfer 


126. The method of Claim 1 23 
dielectric material at a rate of great 


vherein the aqueous solution selectively removes the 
than about 1000 angstroms per minute. 


wherein the aqueous solution selectively removes the 
er than about 2000 angstroms per minute. 


! 

127. A method of treating a surface of a semiconductor substrate, comprising the step of: 
applying an aqueous solution to the surface of the semiconductor substrate to selectively 

remove low-k dielectric material and up to a minimal amount of organic material therefrom; the 
aqueous solution comprising ammonium fluoride and an organic acid in a ratio of about 2:1 
(v/v), and having a pH of about 3 to about 6. 

128. The method of Claim 127, whemn the aqueous solution selectively removes the low-k 


dielectric material at an 


etch selectivity ratio for the diele/tric material to organic material of 


about 50:1 to about 10Q0:1 

129. The method of Olaim 
dielectric material at a 


rate 


127, wherein the aqueous solution selectively removes the 
of greater than abou^OOO angstroms per minute. 


1 30. The method of Ckim 127, wherein the aqueous solution selectively removes the 
dielectric material at a rate of greater than about 2000 angstroms per minute. 
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131. A method of treatingla surface of a semiconductor substrate, comprising the step of: 
applying an aqueous solution to the surface of the semiconductor substrate to selectively 

remove low-k dielectric mate rial and up to a minimal amount of organic material therefrom; the 
aqueous solution comprising an inorganic fluorine compound and an organic acid in a ratio of 
about 63:36 to about 70:30 °Aby volume, and having a pH of about 2 to about 6. 

132. A method of treating alsurface of a semiconductor substrate, comprising the step of: 
applying an aqueous solution to the surface of the semiconductor substrate to selectively 

remove low-k dielectric material therefrom at a rate of greater than about 1000 angstroms per 
minute; the aqueous solution comprising an inorganic fluorine compound and an organic acid in 
a ratio of about 63:36 to about 70:30 % by volume, and having a pH of about 2 to about 6; the 
inorganic fluorine compound selected from the group consisting of hydrofluoric acid, ammonium 
fluoride, and mixtures thereof. 1 

133. A method of treating a surface of a semiconductor substrate, comprising the step of: 
applying an aqueous solution to the surface of the semiconductor substrate to selectively 

remove low-k dielectric material ^herefrom at an etch selectivity ratio for the dielectric material 
to organic material of about 50:1 to about 1000:1; the aqueous solution comprising an inorganic 
fluorine compound and an organic Wcid in a ratio of about 63:36 to about 70:30 % by volume; the 
composition having a pH of about 2 to about 6; the inorganic fluorine compound selected from 
the group consisting of hydrofluoric\acid, ammonium fluoride, and mixtures thereof. 

134. A method of treating a surface of a semiconductor substrate, comprising the step of: 
applying an aqueous solu^eirlirthe surface of the semiconductor substrate to selectively 

organic material and up to alminimal amaunt of low-k dielectric material therefrom; the aqueous 
solution comprising an inorganic fluVuie compound and an organic acid in a ratio of about 
1 : 100 (v/v), and having a pHlof about 3 to about 4. 
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135. The method of Claim 
rate of about 400 to about 60C 

136. The method of Claim 
material at an etch selectivity 

137. The method of Claim 
a rate of about 200 angstroms 
per minute. 


34 5 wherein the aqueous solution removes organic material at a 
angstroms per minute. 

34, wherein the aqueous solution selectively removes the organic 
atio for the organic material to dielectric material of about 200:1. 

34, wherein the aqueous solution removes the organic material at 
er minute and the dielectric material at a rate of about 1 angstrom 


138. A method of treating a surface of a semiconductor substrate, comprising the step of: 

applying an aqueous solution to the surface of the semiconductor substrate to selectively 
remove organic material therefrom at an etch selectivity ratio of about 200:1; the aqueous 
solution comprising hydrofluoric kcid and an orgartiTaei^in a ratio of about 1 : 100 (v/v), and 
having a pH of about 3 to about 41 


rial comprises a photoresist material. 


139. The method of Claim 138, Wherein the orgai 



140. A method of treating a surface of a semiconductor substrate, comprising the step of: 

applying an aqueous solution to the surface of the semiconductor substrate to selectively 
remove organic material therefrom it an etch selectivity ratio of the organic material to low-k 
dielectric material of about 200:1 ; tne aqueous solution comprising up to about 2% by volume 
hydrofluoric acid and about 98-99%|by volume aqueous organic acid, and having a pH of 
about 3 to about 4. 


141. The method of Claim 140, wllerein the organic acid is an about 20-60% aqueous solution. 


142. (new) The method of QJaim 1 Vk wheftein the method comprises selectively removing the 
dielectric layer at a rate of at laast aboutoO ahgstroms per minute. 
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143. (new) The method of Claim 143, wherein the method comprises selectively removing the 
dielectric layer at a rate of about 50 to about 1 50 angstroms per minute. 


144. (new) The method of Claim 
dielectric layer at a rate of at least 



about 


od comprises selectively removing the 
er minute. 


145. (new) The method of Claim 144, wherein the method comprises selectively removing the 
dielectric layer at a rate of about 50 tolabout 1 50 angstroms per minute. 

^^6. (new) A method bf treating a wafer surface, comprising the steps of: 

providing a water surface bearing overlying material thereon, the overlying material 
comprises a dielectric layer and an overlying layer comprising an organic material; and 

treating the wafejr surface by removing at least a portion of the dielectric layer from the 
wafer surface by applying an aqueous solution comprising one or more inorganic 
fluorine-comprising compounds and one or more organic acids in a ratio of about 100:1 to about 

aving a pH of about 3 to about 9. 


55:45 (v/v), the solution 

147. (new) The method 
dielectric layer at a rate o 


f Claim 146, wherein the method comprises selectively removing the 
about 50 to greater than 1000 angstroms per minute. 


148. (new) The method o 
dielectric layer at a rate of Kbout 


Claim 147, wherein the method comprises selectively removing the 
50 to about 150 angstroms per minute. 


149. (new) The method of 
selected from the group consistin 
thereof. 



herein the inorganic fluorine-comprising compound is 
rofluoric acid, ammonium fluoride, and mixtures 
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1 50. (new) The method of Claim 146, wherein the organic acid is selected from the group 
consisting of citric acid,lgallic acid, acetic acid, formic acid, propionic acid, n-butyric acid, 
isobutyric acid, benzoic icid, ascorbic acid, gluconic acid, malic acid, malonic acid, oxalic acid, 
succinic acid, tartaric acid, and mixtures thereof. 

151 . (new) The method oft Claim 146, wherein the organic acid is selected from the group 
consisting of citric acid, acetic acid, ascorbic acid, and mixtures thereof. 

152. (new) A method for surface treating wafer surfaces, comprising the steps of: 

providing a wafer surface having a dielectric layer disposed thereon and a photoresist 
layer overlying the dielectric layer; and 

treating the wafer surface to remove at least a portion of the dielectric layer with minimal 
removal of the photoresist layerlby applying an aqueous solution of one or more inorganic 
fluorine-comprising compounds and one or more organic acids, the solution having a pH of 
about 2 to about 6, such that the dielectric layer is selectively removed at a rate of at least about 
50 angstroms per minute. 

153. (new) The method of Claim 152, wherein the method comprises selectively removing the 
dielectric layer at a rate of greater than 1000 angstroms per minute. 

154. (new) The method of Claim 152, \^reiir3i&ijiethod comprises selectively removing the 

out\50 


dielectric layer at a rate of about^O to about\50 anjgstroms per minute. 

5. (new) A method of fa-eating a surface of a semiconductor substrate, comprising the steps of: 
applying an aqueous solution to the surface of the substrate to selectively remove 
/ dielectric material; the aqueous solution comprising an inorganic fluorine compound and an 
organic acid in a ratio of about 2: 1 (v/v), and having a pH of about 3 to about 6. 
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Amended Claims 


156. (new) The method of Claim 155 


material at a rate of at least about 50 angstrom: 


when 


^f^^y 57. (new) The methcjd of Claim 155, wher^itTthe method comprises selectively removing the 



ueous solution removes the dielectric 
nute. 


S dielectric layer at a ratd^of greater than 1000 angstroms per minute. 



158. (new) A method of treating a surface of a semiconductor substrate, comprising the steps 
of: 

applying an aqueoiis solution to the surface of the substrate to selectively remove 
dielectric material, the aqueous solution comprising an inorganic fluorine compound and an 
organic acid in a ratio of about 2:1 (v/v), and having a pH of about 3 to about 6; the inorganic 
fluorine compound selected from the group consisting of hydrofluoric acid, ammonium fluoride, 
and mixtures thereof; wherean the aqueous solution removes the dielectric material at a rate of at 
least about 50 angstroms penminute. 
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